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ABSTRACT

Objective: To determine the diagnostic utility of adenosine deaminase (ADA) in exudative pleural effusions of
different etiologies. Setting and Design: It was an observational study conducted at a tertiary care teaching
institute. Materials and Methods: Of a total of 171 pleural fluid samples, 122 were found to be exudates and were included
in the study. Pleural fluid ADA was done for all included patients. Pleural fluid ADA =40 U/l was taken as diagnostic
cut off for TB effusion. Statistical Analysis: Sensitivity, specificity positive and negative predictive value of pleural fluid
ADA for diagnosing TB was calculated by using clinical calculator — 1, Richard Lowry 2001-2013. Results: There were
171 patients with pleural effusion, out of which 122 (71.8%) were found to be exudative and were studied further. There
were 49 (40.1%), 36 (29.5%) and 33 (27%) cases of TB, malignancy and para pneumonic effusion respectively, whereas
4 (3.3%) cases remained undiagnosed. Median ADA values for TB, malignancy and para pneumonic effusion were 55.8
U/l (range 9.7-756 U/l), 18 U/I (6.5-81 U/I) and 25 U/I (3.4-172 U/l) respectively. Pleural fluid ADA >40U/l yielded 85.7%
sensitivity, 80.8% specificity, 75% positive predictive value and 89.5% negative predictive value. Conclusion: Pleural
fluid ADA remains useful in diagnosing tuberculosis pleural effusion. The median ADA for TB effusion in present cohort
was 51.8 IU/ml. Pleural fluid ADA of 40 U/L yielded 89.5% negative predictive value and 75% positive predictive value.

Pleural fluid ADA is cost effective and good screening test for diagnosis of TB.
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INTRODUCTION

Tuberculosis is a common cause of pleural effusion especially
in countries like India.l!! Untreated tuberculous pleural
effusion (TPE) can develop into active tuberculosis® so it is
important to make rapid and accurate diagnosis for TPE and
initiation of treatment. As we are aware, definitive diagnosis
of tuberculosis is a difficult task, as in more than 50% of
patients, pleura is the only site of infection.”’ Adenosine
deaminase level in pleural fluid is a cost effective chemical
biomarker and is routinely employed as a screening tool, in
particular, in countries where tuberculosis is endemic.™?
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We conducted an observational study on diagnostic utility
of adenosine deaminase (ADA) in exudative pleural
effusions. The purpose of this study was to study diagnostic
performance of ADA for tuberculosis in exudative pleural
effusions in a high prevalence setting.

MATERIALS AND METHODS

All the patients fulfilling Light’s criteria® (pleural fluid
protein/serum protein >0.5; fluid LDH/serum LDH > 0.6)
for exudative effusion were included in the study while
transudative and post-traumatic pleural effusion were
excluded. After taking informed consent and history,
clinical examination, routine investigations were done
in all the patients. Presence of first or more than one
of the following criteria was adopted to label a case as
tuberculous: (1) bacteriological confirmation of presence
of Mycobacterium tuberculosis (direct smear or culture
or histological finding); (2) histopathology finding of
caseating granulomas; (3) radiological findings consistent
with TB; (4) clinical presentation consistent with TB
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with positive tuberculin test (>20 mm induration) with
exclusion of other clinical considerations; (5) definite
clinical and radiological improvement in 2 months of
administration of exclusive anti-tubercular treatment.
Pleural tap was done in all the cases and fluid tested for
glucose, proteins, LDH, total ADA, microscopy, cytology
and microbial testing (Gram staining, Z-N Staining,
cultures). Pleural biopsy was done in selected cases of
tuberculosis and malignancy. Effusion was called as
malignant when pleural fluid cytology or pleural biopsy
showed evidence of malignancy or if the patient had
proved metastatic malignancy with no other detectable
cause of effusion.

Uncomplicated parapneumonic effusion (UPE) referred
to any exudative effusion associated with bacterial
pneumonia, lung abscess or bronchiectasis which
resolved with antibiotics alone, while patients with
glucose <40 mg/dl or Gram stain or culture positive
were classed as having complicated parapneumonic
effusion (CPE), with empyema describing the presence
of frank pus in the pleural cavity.!

Pleural fluid ADA = 40 U/l was taken as diagnostic cut
off for TB effusion.

RESULTS

A total of 171 cases of pleural effusion were evaluated,
122 out of which were found to have exudative pleural
effusion. All patients with exudative pleural effusion
were further divided into four groups: Tubercular
pleural effusion (TPE), malignant pleural effusion,
parapneumonic pleural effusion and undiagnosed pleural
effusion. There were 49 (40.1%) cases of TB, 36 (29.5%)
of malignancy and 33 (27%) of parapneumonic effusion
whereas 4 (3.3%) remained undiagnosed. Overall male:
Female ratio was 3:1, with all groups having more male
patients than female. We found that those patients having
TB effusion belonged to 45.32 + 18.21 year age group
compared to those with malignant pleural effusion
61.6 = 13.48 year. Median = SD value of ADA for
TPE, malignant pleural effusion and parapneumonic
effusion were 45.32 +* 18.21, 18 * 12.78, and
27.45 + 34.55 U/l respectively. Our study showed that 43
of 49 cases (87.7%) of patients with TPE had ADA = 40
U/l while only 3 (8%) out of 36 cases of malignant pleural
effusion had ADA = 40 U/I. Pleural fluid ADA = 40 U/L
yielded 85.7% sensitivity, 80.8% specificity, positive
predictive value was 75% and a negative predictive
value was 89.5% for diagnosis of TB [Table 1]. Receiver
operating curve was plotted for pleural fluid ADA and
tuberculosis; it showed ADA of 40 has 79% sensitivitiy
and 79% specificity [Figure 1].

In agreement with other studies, our study also showed
that ADA > 40 U/l is suitable cut off to differentiate
non-TPE from TPE.57!
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DISCUSSION

Tuberculosis is a common cause of pleural effusion
especially in countries like India.(*?! If untreated
TPE can develop into active tuberculosis™ so, it is
important to make rapid and accurate diagnosis for
TPE and initiation of treatment. Definitive diagnosis
of tuberculosis is a difficult task, as in more than
50% of patients, pleura is the only site of infection.™
Yield of closed pleural biopsy and its culture for MTB
is respectively 80% and 55%. Thoracoscopy offers a
near 100% positive diagnostic yield on histology and
76% positive on culture® but not available in all the
centers. Although, lymphocytic predominant fluid
is usually seen in tubercular pleural effusion but it
is also seen in case of malignancy also. Adenosine
deaminase (ADA) is an essential enzyme in the
metabolism of purine nucleosides. Pleural fluid ADA
estimation is quick and relatively inexpensive. Present
study was conducted to assess the diagnostic utility of
ADA in case of undiagnosed exudative effusions.

The most widely accepted cut-off level of ADA for the
diagnosis of TPE is 40 U/1.°1° In present study we took
ADA = 40 U/l as in agreement with other studies. We
found that 88% of TPE cases had ADA > 40U/l; whereas
only 1% of those with malignancy had ADA > 40.
Previous studies showed that less than 3% of patients
suffering from non-tuberculous lymphocytic pleural
effusions have reported ADA levels over the diagnostic

Table 1: Sensitivity, specificity, positive and negative
predictive value of pleural fluid ADA 40 U/L in detecting
tubercular pleural effusion
Estimated 95% confidence 95% confidence
value (%) interval (lower) interval (upper)

Sensitivity 85.71 72.14 93.59
Specificity 80.82 69.58 88.75
Negative predictive value ~ 89.39 78.77 95.27
Positive predictive value 75 61.35 85.19

ADA: Adenosine deaminase

ROC Curve
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Figure 1: ROC curve - Pleural fluid ADA and tuberculous effusion
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Table 2: Comparison of present study with previously published studies

Investigator Country (year) Cut off Sensitivity Specificity PPV NPV Mean+SD
Reechaipichitkul et al.[' Thailand (2001) 48 80 80.5 71.4 86.8 93.2456.5
Mo-lung Chen et al.l'? China (2004) 55 87.3 91.8 82.1 92.4 78.17+£24.76
Bharat et al.l'*! India (2010) 40 92 90 92.86 90 67.34+22.85
Sushmita ef al.l'¥ India (2010) 40 97 93 94 97 114.1£67.36
Sharma et al.l") India (2010) 35 83.3 66.6 - - 95.8+£57.5
Perlat et al.l'® Albania (2011) 40 89 28.8 54.5 68.5 122.4453.3
Present study India (2013) 40 85.7 80.8 75 89.5 64.11£32.33
PPV: Positive predictive value, NPV: Negative predictive value, SD: Standard deviation

cut-off of 40 U/L.1*1%1 Apart from tuberculosis, second REFERENCES

most common cause for elevated ADA in present study
was parapneumonic effusion (11-33%), which was
similar to other studies. However, parapneumonic
effusion is usually neutrophilic unlike TPE which is
lymphocytic./**

Receiver operating curve showed ADA of 40 had 79%
sensitivitiy and 79% specificity [Figure 1]. We did
comparison of sensitivity and specificity of present study
with previously published studies which is shown in
Table 2. Sensitivity and specificity in our study was almost
similar to other previously published Indian studies.*'®
Present study also showed that ADA 70 U/l increased
specificity of the test to 99.5%, but at cost of sensitivity
which fell to 34% [Figure 1].

In present study, 16 patients had confirmed diagnosis of
TB with either demonstration of mycobacterium bacilli or
demonstration of caseating granuloma on biopsy. It was
first proposed by Valde’s et al. to obviate pleural biopsy
for the diagnosis of tuberculous pleuritis in patients
younger than 35 years of age, in areas with an intermediate
(say 25%) or high prevalence of tuberculosis.'”! We note
that the administration of empirical anti-tuberculosis
treatment to patients with lymphocytic exudates and a
high ADA level in pleural fluid when there is clinical
suspicion of tuberculosis is a common practice in
intermediate-to-high burden settings like our country.!®
Moreover, the universal determination of ADA level in
all the pleural fluid samples, and the follow-up of all the
patients diagnosed with TPE until complete recovery
under anti-tuberculosis treatment are positive features,
enhancing the validity of our study.

CONCLUSIONS

Estimation of ADA level in pleural fluid is extremely
helpful in establishing the etiology of tubercular pleural
effusion and to rule out other diagnosis especially
malignancy. Pleural fluid ADA still holds water and
should be utilized for differentiating TB effusions from
those of non-tubercular etiology.
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